Background: Angiosarcoma is a rare but aggressive malignancy with a high predilection for the head and neck. There have been few case reports of the development of angiosarcoma in a nonfunctional arteriovenous fistula in a hemodialysis patient. Methods: After institutional review board approval, a retrospective chart analysis is conducted to present the case of a patient who received plastic surgical treatment at our hospital. Results: We present the case of a 44-year-old male who presented with ischemic changes and paresthesias of the upper extremity associated with the development of angiosarcoma in an arteriovenous fistula. Conclusions: Angiosarcoma remains a rare but important diagnosis to include in the differential diagnosis for upper extremity pain and paresthesias in chronic renal failure and nonfunctioning arteriovenous fistula.
Background
Angiosarcoma is a rare but aggressive malignancy that is present in the adult population. It represents approximately 1% of all soft tissue sarcomas. 1 Angiosarcoma can arise in any tissue of the body but has a high predilection for the head and neck region. 1 Angiosarcoma has been reported to present in the extremities in areas of chronic lymphedema such as post mastectomy (Stewart-Treves syndrome), areas of local radiation, and exposure to foreign materials with chronic inflammation. 2 To our knowledge, there have been 22 adult patient cases in the English literature that have demonstrated the development of angiosarcoma at the site of a nonfunctional arteriovenous (AV) fistula for hemodialysis access. 3 We present the case of a 44-year-old man who presented with hand ischemia and paresthesias in the left upper extremity for 3 months, who was found to have an angiosarcoma in a nonfunctional AV fistula.
Case Report
This is the case of a 44-year-old left-hand-dominant male with a medical history significant for end-stage renal disease secondary to focal segmental glomerulosclerosis status post cadaveric kidney transplantation. He additionally had a leftsided radiocephalic fistula formation performed approximately 6 years prior for planned hemodialysis; however, his fistula had never been accessed. He reported to the emergency department with a 2-day history of necrotic change to his left ring and small fingers. A duplex Doppler performed at that time showed evidence of a radial artery thrombosis. He was admitted to hospital, and a heparin drip was initiated. A hypercoagulability workup was performed and found to be negative. Intraoperative angiogram ( Figure 1 ) demonstrated a long segment filling defect in the radial artery which necessitated the radial artery ligation. The ulnar artery was found to be patent; however, there was incomplete filling of the deep palmer arch. Stenosis of the brachial artery was noted as well, and a left brachial artery path angioplasty was performed to enhance the flow to the ulnar artery. He tolerated the procedure well and was discharged from the hospital. The preoperative ischemic changes were stabilized following this procedure with no progressive levels of necrosis noted. Approximately 2 weeks following his radial artery ligation and brachial artery patch angioplasty, the patient presented for routine postoperative follow-up with a new mass in his antecubital fossa. At this time, he endorsed pain and paresthesias in his left wrist and forearm in the median, ulnar, and radial nerve distributions that had been present for the previous 3 months. The patient had not endorsed these symptoms of paresthesias at his previous hospital admission but reported them at his first postoperative follow-up appointment as being chronic in nature. Electromyogram was attempted at an outside facility; however, it was unable to be completed due to the significant swelling of the forearm. Magnetic resonance imaging of the left upper extremity ( Figure 2 ) was performed and demonstrated loculated fluid collections along the course of the radial artery from the level of the antecubital fossa distally to the level of the radiocarpal joint. It was felt that this fluid collection likely represented hematoma formation in the acute postoperative period which was producing increasing paresthesias through a mass effect.
The patient was then taken to the operating room for evacuation of the presumed hematoma. Upon exploration of the surgical bed, it was determined that no significant hematoma could be identified. Instead, the AV fistula site was found to be an enlarged firm mass with irregular margins that was densely adherent to the surrounding tissues with poorly demarcated tissue planes. Given this unexpected appearance of the fistula, the fistula was resected for pathological evaluation. Further exploration of the radial artery demonstrated the distal segment to be filled with a large amount of presumed thrombus within the lumen, and there was very little back flow in the remaining vessel. The distal radial artery was ligated, as the patient did have a complete palmer arch and some back flow filling from the ulnar artery, and specimen sent for culture and pathology (Figure 3 ). Pathology demonstrated angiosarcoma within the nonfunctional AV fistula.
Staging was completed with a computed tomography of the chest, abdomen, and pelvis. The patient was found to have nonmetastatic disease and subsequently underwent a forequarter amputation for tumor control (Figure 4 ). Pathologic examination of the complete upper extremity revealed extension of the tumor from the antebrachial fossa throughout the radial volar compartment to the level of the radiocarpal joint along the course of the radial artery with diffuse extension within the volar musculature. Three months following amputation, he was found to have metastatic disease to the right upper lung and the left iliac wing. The metastatic lesions were treated with chemotherapy. He underwent embolization of the right upper lung lesion prior to completion of chemotherapy due to significant hemorrhage within the lesion.
Discussion
Angiosarcoma is a rare cancerous lesion of the vascular system. A recent review of the literature found 22 reported cases of angiosarcoma developing within a nonfunctional AV fistula for dialysis. 3 Nineteen of 22 patients were status post renal transplant, and 18 of 22 patients were on longterm immunosuppressive therapy (greater than 12 months duration). 3 Oskrochi et al also noted that the average time to symptoms following AV fistula formation was 118.9 months and 96.9 months after transplantation, while the mean age of presentation was 54.9 years, and 20 of 22 patients were male. 3 The most common presenting symptoms were pain with or without formation of a mass, and the initial diagnosis was most often thrombosis of the fistula with a delay in correct diagnosis between 2 to 40 weeks. 3 Amputation was the most common treatment, and survival was an average of 8.8 months. 3 Historically, angiosarcoma has a 5-year survival rate of 10% to 20%. 2 Our patient differs from this population in the timing of his presentation. His AV fistula was established 72 months prior to his presentation and had never been accessed. His transplantation occurred 8 months prior to his presentation, and subsequently, he had only been on immunosuppression for less than a year at the time of diagnosis. While he did present initially with ischemic changes and paresthesias, he never displayed motor impairment of the radial, ulnar, or median nerves. Similar to the patients that were included in this review, our patient was initially misdiagnosed with a thrombosis of his fistula and hematoma. Misdiagnosis of thrombosis, infection, or hematoma has led to delay in oncologic diagnosis in all reported cases of angiosarcoma arising in an AV fistula.
Immunosuppression has been shown to be an independent risk factor in the development of cancers in the transplant population. 4 Oskrochi et al found that there were 4 reported cases of the development of angiosarcoma in an AV fistula in patients who were not on long-term immunosuppressive therapy. 3 This would be the fifth reported case in the English literature of the development of angiosarcoma in a patient who had not been on long-term immunosuppressive treatment, as this patient had only been treated with immunosuppressive therapy for 5 months prior to developing symptoms.
Angiosarcoma is a rare condition but an important consideration in the differential diagnosis in a hemodialysis patient presenting with wrist pain and paresthesias. Hand surgeons should be aware of this potential etiology. These patients can present with forearm pain or paresthesias as well as discoloration of the skin. The development of a mass is variable. This patient presented with paresthesias and pain in the median, ulnar, and radial nerve distributions. He also presented with decreased range of motion at the elbow. The involvement of all 3 major nerves of the forearm should raise suspicion for an alternate etiology, especially in the presence of a palpable mass. This patient developed enlargement of the entire forearm which precluded electrodiagnostic evaluation of his neurologic symptoms. In a patient who presents with polyneuropathy and swelling of the upper extremity in the presence of a nonfunctioning AV fistula, angiosarcoma should be included in the differential diagnosis, and all operative interventions should include histological evaluation. In the setting of nonmetastatic disease, amputation is the treatment of choice; however, this aggressive tumor uniformly has a poor survival rate.
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